Results A total of 540 professional footballers (mean age of 27 years; 54 % playing in the highest leagues) participated in the study. Sixty-eight per cent of the participants had already incurred one or more severe joint injuries and 60 % one or more severe muscle injuries. Prevalence of symptoms of common mental disorders ranged from 3 % for smoking to 37 % for anxiety/depression and 58 % for adverse nutrition behaviour. The number of severe musculoskeletal injuries during a football career was positively correlated with distress, anxiety and sleeping disturbance, while the number of surgeries was correlated with adverse alcohol behaviour and smoking. Professional footballers who had sustained one or more severe musculoskeletal injuries during their career were two to nearly four times more likely to report symptoms of common mental disorders than professional footballers who had not suffered from severe musculoskeletal injuries. Conclusion It can be concluded that the number of severe musculoskeletal injuries and surgeries during a career is positively correlated and associated with symptoms of common mental disorders among male European professional footballers. This study emphasises the importance of applying a multidisciplinary approach to the clinical care and support of professional footballers, especially when a player faces lengthy periods without training and competition as a consequence of recurrent severe joint or muscle injuries. Level of evidence III.
Introduction
During their career, professional footballers (soccer players) are highly at risk of acute, recurrent and severe
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Purpose To explore the associations of severe musculoskeletal injuries (joint and muscles) and surgeries with symptoms of common mental disorders (distress, anxiety/ depression, sleeping disturbance, adverse alcohol behaviour, smoking, adverse nutrition behaviour) among male European professional footballers. Methods Cross-sectional analyses were conducted on electronic questionnaires completed by professional footballers recruited from the national players' unions of Finland, France, Norway, Spain or Sweden. The number of severe (time loss of more than 28 days) musculoskeletal injuries (total, joint, muscle) and surgeries during a professional football career was examined through four questions, while symptoms of common mental disorders were evaluated through validated scales.
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musculoskeletal injuries [3, 9, 11, 16] ; especially, severe musculoskeletal injuries (joint, muscles) can lead to long periods without training or competition, to surgeries and, in the worst case, to early retirement from professional football [6, 9, 16, 17] . In the scientific literature, several risk factors for the occurrence of injuries have been reported, especially physical and environmental factors [9, 11, 12] . In addition, few authors have also suggested that the occurrence of musculoskeletal injuries could be explained by psychological predictors such as somatic and psychic trait anxiety, life event stress, trait irritability and ineffective coping [24, 25, 27] .
In contrast to the extensive amount of information available about musculoskeletal injuries, scientific information about the occurrence of symptoms of common mental disorders (CMD) among professional footballers is lacking [17] . Symptoms of CMD can be classified in 20 different domains, which include symptoms related to depression, anxiety, sleep, neurocognition and substance abuse/addiction [2] . The lack of scientific literature about the occurrence of symptoms of CMD in professional football is peculiar because like in elite athletes from other sport disciplines, severe musculoskeletal injuries (joint, muscles) occurring during a sport career can be considered to be major physical and psychosocial stressors that may induce symptoms of CMD [33, 39] . In a previous pilot study, symptoms of distress, anxiety/depression and substance abuse were found to be rather prevalent among current professional players [19] . Consequently, one might assume that the occurrence of these symptoms of CMD among professional footballers might be associated with the occurrence and recurrence of severe joint and muscles injuries sustained during a football career. At the present time, this potential relation of severe musculoskeletal injuries with symptoms of CMD has not been studied among European professional footballers. Such a study is needed in order to explore the need of a multidisciplinary approach to the clinical care and support of professional footballers.
Accordingly, the primary aim of the present study was to explore the associations of severe musculoskeletal injuries (joint, muscle) and surgeries during a football career with symptoms of CMD (distress, anxiety/depression, sleeping disturbance, adverse alcohol behaviour, smoking, adverse nutrition behaviour) among male European professional footballers. The primary hypothesis being tested was that players who had sustained one or more severe musculoskeletal injuries during their career were more likely to report symptoms of CMD than players who had not suffered from severe musculoskeletal injuries during their career.
Materials and methods
Since April 2014, an international prospective cohort study about CMD in professional football has been conducted in 11 countries across three continents. Being reported in compliance with the STROBE statement, the present study was a cross-sectional analysis of baseline questionnaires from a sample of participants from the international prospective cohort study [36] . Official ethical approval for the study was obtained by the board of St. Marianna University School of Medicine (16 April 2014; Kawasaki, Japan). The present research was conducted in accordance with the Declaration of Helsinki (2013).
Participants were professional footballers fulfilling the following inclusion criteria: (1) being a member as an active player of the national players' union from Finland, France, Norway, Spain or Sweden, which means committing significant time to football training and competing at professional football level; (2) being 18 years old or older; (3) being male; and (4) being able to read and comprehend texts fluently in either English, French or Spanish. In professional football, being a member of a national players' union is not mandatory but most of the footballers playing in the highest and second highest national leagues are members of their national players' unions ( Fig. 1) . Under the assumption based on a previous pilot study that at least one out of ten players might suffer from a health condition under study, sample size calculation indicated that at least 138 participants were needed (confidence interval of 95 %; precision of 5 %) [19, 29] .
Severe musculoskeletal injuries and surgeries (independent variables)
Three questions were used to examine (1) the total number of severe musculoskeletal injuries during a professional football career (e.g. 'How many severe injuries have you had so far during your professional football career?'), (2) the total number of severe joint injuries during a professional football career and (3) the total number of severe muscle injuries during a professional football career. In our study, severe musculoskeletal injury was defined as an injury that involved the musculoskeletal system (bone, joint, ligament, muscles, tendons…) and occurred during team activities and led to either training or match absence for more than 28 days (definition being clearly stated to the participants) [13] . The total number of surgeries undergone during a professional football career was examined through a single question (e.g. 'How many surgeries have you had so far during your professional football career?').
Symptoms of common mental disorders (dependent variables)

Distress
Distress in the previous 4 weeks was measured using the distress screener (three items scored on a 3-point scale) which is based on the Four-Dimensional Symptom Questionnaire (4DSQ) (e.g. 'Did you recently suffer from worry?') [4, 34] . The 4DSQ, i.e. distress screener, has been validated in several populations and languages among which English, French and Spanish (internal consistency: 0.6-0.7; test-retest coefficients: ≥0.9; criterion-related validity: area under ROC curve ≥0.8) [4, 34] . A total score ranging from 0 to 6 was obtained by summing up the answers on the three items, a score of 4 or more indicating the presence of distress [4, 34] .
Anxiety/depression
The 12-item General Health Questionnaire (GHQ-12) was used to assess psychological symptoms related to anxiety/depression in the previous four weeks (e.g. 'Have you recently felt under strain?') [14] . The GHQ-12 has been validated in several populations and languages among which English, French and Spanish (internal consistency: 0.7-0.9; criterion-related validity: sensitivity ≥0.7, specificity >0.7, area under ROC curve ≥0.8) [14, 32] . Based on the traditional scoring system, a total score ranging from 0 to 12 was calculated by summing up the answers on the 12 items, with a score of 2 or more indicating the presence of anxiety/depression (area under curve = 0.9) [14] .
Sleeping disturbance
Derived from the validated PROMIS (short form), sleeping disturbance in the previous 4 weeks was assessed through two single questions (e.g. 'Did you recently have some problem to sleep?') scored on a 4-point scale (0 for favourable answers, 1 for unfavourable answers) [40] . The PROMIS has been validated in several populations and languages among which English, French and Spanish (internal consistency: >0.9; construct validity: product-moment correlations ≥0.9) (for detailed information, see www.nihpromis.org) [5, 40] . A total score ranging from 0 to 2 was obtained by summing up the answers to the two questions, a score of 1 or more indicating the presence of sleep disturbance [40] .
Adverse alcohol behaviour
Current level of alcohol consumption was detected using the validated 3-item AUDIT-C (e.g. 'How many standard rinks containing alcohol do you have on a typical day?') [7] . The AUDIT-C has been validated in several populations and languages among which English, French and Spanish (test-retest coefficients: 0.6-0.9; criterion-related validity: area under ROC curve 0.70-< 1.0) [7, 8] . A total score ranging from 0 to 12 was obtained by summing up the answers on the three items, a score of 5 or more indicating the presence of adverse alcohol behaviour [7] .
Smoking
Current smoking behaviour (tobacco) was assessed through a single question (e.g. 'Do you smoke cigarettes') (yes or no).
Adverse nutrition behaviour
Current eating habits were examined using four simple statements (validated in English and translated for the study in French and Spanish), each to be answered by how many days per week (from 0 to 7) this is the case (e.g. 'I eat regularly throughout the day') [35] . Consuming healthy meals less than 5 days per week and eating regularly throughout the day less than 3 days per week and having breakfast before 10:30 less than 3 days per week and having a final meal before 20:30 less than 3 days per week was reported as adverse nutrition behaviour [35] .
Procedures
Based on the dependent (symptoms of CMD) and independent (injuries and surgeries) variables included in the study, an electronic anonymous questionnaire available in English, French and Spanish was set up (FluidSurveys™). In addition, the following descriptive variables were retrieved: age, length, body mass, duration of professional football career, level of play and squad position. The World Players' Union (FIFPro)-representing over 65,00 professional footballers worldwide across all continents-asked the national players' unions in Finland, France, Norway, Spain and Sweden to identify potential participants from their members according to the inclusion criteria mentioned previously. With regard to a low response rate observed in a previous pilot study, FIFPro asked the five national players' unions to invite as many potential participants as possible [19] . Information about the study was sent per email to potential participants by the national players' unions, recruitment of participants lasting from April to September 2014 and invitation procedures being blinded to the responsible researchers for reasons of privacy and confidentiality of the players. If they were interested in participating in the study, participants gave their informed consent and were asked to complete their questionnaires anonymously online within 2 weeks (two reminders sent after 2 and 4 weeks). Once completed (around 15 min was required), the electronic anonymous questionnaires were saved automatically on a secured electronic server that was accessible only by the principal researcher. Players participated voluntarily in the study and did not receive any reward for their participation.
Statistical analyses
All data analyses were performed using the statistical software IBM SPSS Statistics 22.0 for Windows. Only questionnaires sufficiently completed were eligible for analyses: at least 50 % of the descriptive variables and at least 50 % of the outcome measures needed to be fully completed without missing data (no imputation). Descriptive data analyses (mean, standard deviation, frequency, range) were performed for all variables included in our study, while prevalences of symptoms of distress, anxiety/depression, sleep disturbance, adverse alcohol behaviour, smoking and adverse nutrition behaviour were calculated using the Wald method for 95 % confidence interval (95 % CI) [31] .
Pearson correlation coefficients were used to explore the direction and relative strength of a potential relationship of severe musculoskeletal injuries and surgeries (continuous variable) with symptoms of CMD (continuous variable) [31] . Univariate logistic regression analyses (expressed as odds ratio OR and related 95 % CI) were used to explore whether professional footballers who had sustained one, two and three or more severe musculoskeletal injuries or surgeries (independent variable in categories: 0, 1, 2 and ≥3) during their career were more likely to report symptoms of CMD (dichotomous dependent variable: presence or absence) than professional footballers who had not [31] .
Results
Participants and prevalences
The flow diagram of the respondents' recruitment is presented in Fig. 1 . The national players' unions of Finland, France, Norway, Spain and Sweden contacted a sample of 1732 professional footballers, 594 of whom gave their written informed consent (overall response rate of 34 %). As 54 questionnaires were insufficiently completed, 540 professional footballers were included in the analyses (mean age of 27 years; 54 % playing in the highest leagues). During their football career (mean duration of 8 years), the players had already sustained on average 2.3 severe musculoskeletal injuries (SD = 2.4), 1.4 severe joint injuries (SD = 1.6) and 1.4 severe muscle injuries (SD = 2.0), and they had undergone on average 1.1 surgeries (SD = 1.4). Of the respondents, 79 % had incurred one or more severe musculoskeletal injuries during their career, 68 % one or more severe joint injuries and 60 % one or more severe muscle injuries, while 54 % had undergone one or more surgeries. Prevalence of symptoms of CMD ranged from 3 % for smoking and 10 % for adverse alcohol behaviour to 37 % for anxiety/depression and 58 % for adverse nutrition behaviour. Descriptives of the respondents and prevalence rates are presented in Table 1 .
Correlations and associations
Professional footballers who had sustained three or more severe musculoskeletal injuries during their career were more than two times more likely to report distress (OR 2.7 and 95 % CI 1.2-5.9) and sleeping disturbance (OR 2.3 and 95 % CI 1.2-4.4) than professional footballers who had not suffered from severe musculoskeletal injuries during their career. Professional footballers who had sustained two severe musculoskeletal injuries during their career were nearly three and a half times more likely to report adverse alcohol behaviours (OR 3.4 and 95 % CI 1.3-8.9) than professional footballers who had not suffered from severe musculoskeletal injuries during their career. Professional footballers who had sustained one or more severe joint injuries during their career were three to nearly four times more likely to report distress (OR 3.8 and 95 % CI 1.7-8.4), sleeping disturbance (OR 3.4 and 95 % CI 1.9-6.2) and adverse alcohol behaviour (OR 3.4 and 95 % CI 1.4-8.2) than professional footballers who had not suffered from severe joint injuries during their career. Professional footballers who had sustained three or more severe muscle injuries during their career were two and a half times more likely to report distress (OR 2.6 and 95 % CI 1.37-4.9) than professional footballers who had not suffered from severe muscle injuries during their career. There was also a significant association of one or more severe joint injuries or surgeries during professional football career with adverse nutritional behaviour. All correlations found in our study were weak. All associations (OR and 95 % CI) are presented in Table 2 .
Discussion
The principal findings of the present study were that: (1) prevalences of symptoms of CMD among male European professional footballers ranged from 3 % for smoking to 37 % for anxiety/depression and 58 % for adverse nutrition behaviour; (2) the number of severe musculoskeletal injuries during football career was positively correlated with symptoms of distress, anxiety/depression and sleeping disturbance; and (3) male professional footballers who had sustained one or more severe musculoskeletal injuries (joint or muscle) during their career were two to nearly four times more likely to report symptoms of distress, sleeping disturbance or adverse alcohol behaviour than male professional footballers who had not suffered from severe musculoskeletal injuries during their career.
Perspective of the findings
In 2013, FIFPro conducted a pilot study on the psychosocial health problems among professional footballers from Australia, Ireland, the Netherlands, New Zealand, Scotland and USA [19] . In this study, the assumption was made that the odds of suffering from psychosocial health problems may be greater for players more exposed to severe musculoskeletal injuries (time loss of more than 28 days) and surgeries compared to players less unexposed to these stressors [19] . Despite the small sample of participants (N = 149), results showed that a higher number of severe musculoskeletal injuries and surgeries among professional footballers were significantly correlated with symptoms of distress, anxiety/depression and adverse health behaviour, which is in line with the results found in our study [19] . The present study found that male professional footballers who had sustained one or more severe musculoskeletal injuries (joint or muscle) during their career were two to nearly four times more likely to report symptoms of CMD than male professional footballers who had not suffered from severe musculoskeletal injuries during their career. Furthermore, post hoc analyses (univariate logistic binary regression with number of injuries as continuous independent variable) showed that European professional footballers were 10-25 % more likely to report symptoms of distress or sleeping disturbance by every additional severe (joint or muscle) injury (p ≤ 0.01). As far as the authors know, there is no other scientific information in international professional football about the influence of physical stressors such as injuries or surgeries on symptoms of CMD, while the influence of symptoms of CMD on the occurrence of injuries has been barely studied. Recently, Gulliver et al. [23] found that injured Australian athletes had significantly higher symptoms of depression and general anxiety than non-injured athletes, which is partly in line with our findings.
In the UEFA Champions League, it was shown that the rate of overall severe injury from 2001 to 2012 did not change over 11 seasons, while knee joint injuries accounted for 6 % of all time-loss injuries (14 % of which were anterior cruciate ligament injuries) [10, 37, 38] . Between 2008 and 2013 in the Australia A-League, knee and ankle severe injuries were responsible for 180-500 official matches missed per season [16] . Consequently, with regard to the recurrence of severe musculoskeletal injuries during a football career, it does not seem strange that some high prevalences of symptoms of CMD were found in our study sample. In a latest study performed on the UEFA Champions League data from 2001 to 2012, Nordström et al. [30] showed that professional footballers that suffered from concussions had more injuries before their (first) concussion than players that did not suffer from concussions. In addition, the authors showed that these concussed players had a higher risk of injuries up to a year after the concussion compare to the non-concussed players [30] . Analogously, and in the light of our findings, we could hypothesize that severely injured professional footballers that are reporting symptoms of CMD might be subsequently even more at risk of injuries than players without symptoms of CMD. However, such an assumption has not been studied yet. 84 (0.77-4.38) 1.29 (0.72-2.29) 1.99 (0.98-4.01) 3.40 (1.29-8.92) 0.69 (0.15-3.16) 1.13 (0.64-1.99) ≥3 2.69 (1.23-5.87) 1.12 (0.65-1.91) 2.32 (1.22-4.42) 1.44 (0.54-3.89 
Methodological considerations
Several strengths and limitations of our study should be pointed out. The major strengths of our study rely in the topic being covered in a large number of male professional footballers. Despite the initiatives of several national players' unions such as in England and France, CMD remains taboo in professional football, where attention is principally given to physical health aspects [1, 17] . Despite the fact that the 540 participants (54 % of whom were playing in the highest division in their country) involved in the present study represent around 15 % of the total number of professional footballers in Finland, France, Norway, Spain and Sweden, their involvement should significantly contribute to raising the self-awareness within professional football about the occurrence of symptoms of CMD, which seems to be a prerequisite before the development and implementation of supportive and preventive measures. The principal limitation of the present study is the crosssectional analyses conducted on our data. Such a cross-sectional design does not allow the establishment of a causal relationship between independent (severe musculoskeletal injuries and surgeries) and dependent (symptoms of CMD) variables but only enable us to explore their potential associations [31] . Another potential limitation might be the response rate achieved in our study. Despite the fact that professional footballers were informed about the study and invited to participate by their national players' unions, only one out of three players was willing to be involved in the study, which was lower than we expected. In addition, as the recruitment procedures were blind to the researchers for privacy and confidentially reasons, non-response analysis could not be performed. With regard to the validity of the data collected, a potential limitation worth mentioning is directed towards the screening instrument used to explore adverse nutrition behaviour. By contrast to the scales used for the other outcome measures (distress screener, GHQ-12, PROMIS, AUDIT-C), the four statements related to nutrition have not been validated in French and Spanish (simply translated). Also, one might argue that information about severe musculoskeletal injuries was self-reported and not gathered according to the scientifically accepted consensus statement on data collection procedures in football [13] . In addition, the retrospective recall of unpleasant experiences in the past such as severe musculoskeletal injury might be questionable. Two defence mechanisms, denial and repression, are well known for influencing retrospective recall: denial refers to the deny of admitting that something unpleasant has occurred, while repression acts to keep information out of conscious awareness [26] . From our study population (professional footballers), we know that players can generally remember quite precisely the number of severe musculoskeletal injuries they suffered and that led to at least 4 weeks without training or competition. However, as severe musculoskeletal injuries can be considered as major life events during a professional football career, we cannot categorically exclude that participants were unable to recall all the injuries during their entire career. In our study, involving clubs by using their medical records for injury during an entire football career was not feasible, especially because players might have not want to report any CMD when clubs would have been involved in the study. Also, we believe that the use of electronic questionnaires enabled us to guarantee the consistency of data collection among so many participants from five different European countries.
Implications
The findings of our study might contribute largely to raising the self-awareness of the different stakeholders in professional football (such as clubs, players' unions or Union of European Football Associations) about the occurrence of symptoms of CMD among players and its relation with severe musculoskeletal injuries. Also, our study emphasises the need to develop and implement supportive and preventive measures. Recently, both current and retired professional footballers as well as their club physicians acknowledged that the medical care and support as well as the medical examinations during a football career were exclusively directed towards physical health (mostly injuries), while adequate support related to psychosocial well-being was reported to be lacking and necessary [1, 18] . In terms of support related to psychosocial well-being, Gulliver et al. [21] showed that raising self-awareness about the occurrence of symptoms of CMD among athletes, access to internet-based interventions, and the positive attitudes of all stakeholders (especially coaches) were reported as facilitators to help-seeking.
The clinical relevance of this study is that it emphasise the importance of applying a multidisciplinary approach to the clinical care and support of professional footballers, especially when a player faces lengthy periods without training and competition as a consequence of recurrent severe joint or muscle injuries; especially, severe joint injuries and related surgeries should be monitored across clubs in the long term, not only because these have been recognized as risk factors for the development of osteoarthritis in the post-sport life, but also because of their potential consequences in terms of symptoms of CMD as shown in the present study [15, 20, 28] . In order to protect and promote the sustainable health of professional footballers, supportive and preventive evidence-based measures directed towards symptoms of CMD should be developed and implemented in professional football, especially online interventions based on a self-management approach [17, 22] . Also, further research is needed, especially research based on longitudinal design, that allows gaining insight into the causal relationship between risk factors and symptoms of CMD (as included in the present study or other symptoms). Such a longitudinal design might also enable an exploration of the sequence of being severely injured, reporting symptoms of CMD, and being even more at risk for the occurrence of injuries in the subsequent period.
Conclusion
It can be concluded that the number of severe musculoskeletal injuries (joint and muscle) and surgeries during a career is positively correlated and associated with symptoms of CMD among male European professional footballers.
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